Summary: The indications for ankle joint replacement and the advantages of a 'balland-socket' type of prosthesis are examined.The results of 24 Richard Smith ankle replacements of which 18 were followed for an average of 7 years are analysed and the case for abandoning this prosthesis is discussed.
Introduction
Observations in the Foot Clinic of the Royal National Hospital for Rheumatic Diseases indicate that patients with rheumatoid arthritis and damaged ankle joints will either have obvious changes in the subtaloid and other tarsal joints or these changes will shortly take place (Kirkup 1974) . More often than not the tarsus has been arthrodesed surgically, has fused spontaneously or is severely ankylosed. Against this background, any surgical approach to a painful ankle joint must recognize that pronation and supination of the foot is either absent or likely to disappear, particularly if treatment requires lengthy immobilization in a cast. Further, bilateral ankle arthrodeses, undertaken in the presence of fixed tarsal joints, result in the knees being the most distal mobile joints, a severe handicap when attempting to rise from a chair or lavatory seat and when ascending stairs. For these particular patients, ankle joint replacement offers significant advantages.
In selecting an ankle prosthesis, we noted that children with congenital tarsal fusions often develop a 'ball-and-socket' ankle joint which provides universal or polyaxial motion of the foot -that is, the ankle assumes additional subtaloid and midtarsal function. A similar 'balland-socket' configuration has been observed in Still's disease after tarsal joint fusion in early childhood. Thus, it is logical to opt for a 'ball-and-socket' or spherocentric prosthesis which, moreover, is not constrained by its geometry and whose surgical placement is not as critical as a uniaxial ankle prosthesis. Whilst engaged in designing a spherocentric joint, the Richard Smith polyaxial ankle prosthesis (Figure 1 ) became available and was adopted for our patients in 1975.
Methods
Under tourniquet, the ankle joint is exposed by an anterolateral incision between peroneus tertius and extensor digitorum, taking the neurovascular bundle medially. After defining the joint and malleoli, a special template (Figure 1 ) is used to resect bone from the dome of the talus and the corresponding area of tibia. With the template positioned in the joint, a vertical slot is cut in the tibia, as determined by the template, and trial of the tibial component made, the vertical projection fitting into the slot. When lodged accurately, its concavity should be sited at the centre of the articular surface. After tibial cementation, the talus is roughened and the domed polyethylene talar component cemented precisely opposite the tibial component (Figure 2 ). The wound is drained and sutured, and a short posterior leg cast applied with foot in neutral position. When the wound is sound, the cast is removed and weight-bearing commences using crutches or sticks. The indication for surgery was disabling pain in the ankle joint, due in 19 instances to rheumatoid arthritis usually in the presence of stiff, pain-free intertarsal joints. One further patient with rheumatoid arthritis had undergone a previous pantalar arthrodesis which failed to fuse. The 4 remaining ankles involved females who refused to consider ankle fusion: in 2 instances for disabling pain consequent on malunion; in one patient for apparent primary osteoarthritis; and in one, the youngest in the series, for total necrosis of the body of the talus after fracture through the talar neck (Figure 3) .
Excluded from the follow up are 2 patients who died at 3.0 and 3.3 years respectively after operation, for reasons unconnected with the ankle. Another patient required amputation at 2.7 years for ischaemia unconnected with the ankle replacement; the other leg had been amputated some 18 months prior to this. Three patients developed loosening of the tibial component and required revision procedures at 4.1 years, 4.3 years and 6.8 years respectively. Thus, 18 ankles remained for follow up between 4.7 years and 8.7 years, the average being 7.0 years.
Results
In 17 instances the wound healed primarily, whilst in 7 there was delay with necrosis of the wound, most particularly on its medial margin. There were no deep infections.
Of the 18 ankles followed up, 10 had a better range of movement than before operation, 4 were the same and 4 were worse; 2 of the latter were immobile due to spontaneous ankylosis of the ankle. The movements of pronation and supination which included movement at ankle replacement level were improved in 7, the same in 9 and worse in 2 instances. Pain was absent or minimal in 7 ankles, including the 2 that ankylosed spontaneously. Intermittent pain or discomfort was noted in 5 ankles, dependent on activity, often being present at the end of the day when the ankle became swollen. Moderate pain was present in 4 ankles on weight-bearing and 2 patients had severe pain which was associated with ischaemic changes in one foot and tibial prosthetic loosening in another. Except for the ischaemic foot and one ankle that ankylosed in a female, all patients felt that the procedure had been worthwhile. The ankylosed ankle presented with 450 of fixed equinus, and although this was corrected the patient never achieved satisfactory movement and finally developed a pain-free fusion in a good functional position; the result was much the same as a standard ankle arthrodesis except that plaster was applied for ten days only.
The local complications of the 24 replacements included 2 stress fractures of the medial malleolus above the tibial component ( Figure 2) ; these fractures were only diagnosed when routine X-rays were taken and did not cause significant complaint. Apart from the cases of ankylosis, the main complication was loosening of 7 tibial components (Figure 4) , one of which developed a late infection at 6.8 years. Three of the loose components have been revised to a Bath & Wessex ankle joint, the infected joint has been removed and 3 remain under observation.
Discussion
Clearly, a pain-free mobile joint is preferable to a pain-free fused joint. This axiom is particularly applicable to rheumatoid arthritis when multiple joints are damaged and where arthrodeses may stress the adjacent mobile joints and ultimately compromise them, if not already compromised by disease. Unfortunately, the art of ankle joint replacement remains untested in the longer term. Thus, arthrodesis of the ankle is still recommended for unilateral osteoarthritis where the tarsal and great toe joints are usually free of disease. However, some female patients in this category do not wish to have a fixed heel height and have demanded joint replacement, understanding that failure would necessitate arthrodesis.
Part of the success of hip joint prostheses can be attributed to their 'ball-and-socket' geometry which allows unconstrained movement and also permits some latitude in surgical placement. These latter advantages are also inherent in 'ball-and-socket' ankle prostheses such as the Smith joint. However, the surgical approach of Smith and indeed many other prostheses does not allow the ankle joint to be dislocated, as preservation of the malleolar ligaments is advised (Waugh et al. 1976, M A R Freeman, personal communication) . Unless the medial malleolus is detached and then subsequently held with a screw, ankle joint replacement is distinguished from other joint replacements by being performed entirely in the fully reduced position. As a consequence the second part of Smith's operation, when the talar polyethylene dome is inserted, runs the risk of pushing cement to the back of the joint, unless great care is taken to apply the minimum of cement. Clearly, if a mass of cement is pushed posteriorly, it cannot be extracted when the components are in their final position and may lead to obstruction of movement; this indeed appeared to be the case in some of our patients.
Many rheumatoid patients with hindfoot disease develop severe valgus and sometimes varus deformity. We have found that these deformities cannot be corrected by cutting wedges of bone or placing the joint components at a suitable angle because, when weight-bearing, a fully mobile 'ball-and-socket' joint tends to assume the original deformity. If a preoperative radiograph taken standing shows tilting of the talus in the mortice, then great caution is required; if the tilt is 300 or more to the horizontal then ankle arthroplasty is contraindicated.
The overall results of this small series of ankle replacements, after seven years, is not as encouraging as hip replacement but is, we believe, as satisfactory as knee joint replacement in rheumatoid arthritics. As previously noted, there have been problems with skin healing, in placement of the components and with loosening of the tibial component. Further, when the arthritic joint surfaces have been excised, we have frequently observed a larger gap than the single-size Smith prosthesis could fill; this problem is due to liberation of the malleolar ligaments which assume their previous length and hence the fit of the component has been 'sloppy'. The Smith ankle is also criticized biomechanically for having metal superior to a rather thin section of polyethylene below, which thus tends to be deformed by the metal.
Although some of our patients are still very pleased and have good function, we no longer recommend the Smith prosthesis. Since 1980 we have employed a prosthesis of our own design which reverses the materials, cements the tibial component under positive pressure and inserts a talar component of the correct vertical height with skeletal traction applied to open the joint. We believe such an ankle has advantages over the Smith ankle, although it is too early to offer accurate comparisons.
